Castrol India Limited, Silvassa Plant
Company Profile: Castrol India Limited is a Public Limited Company with 70.92% of the equity held by Castrol Limited UK (part of BP Group). 

From a minor oil company, with a share of about 6% in 1991, Castrol India has grown to become the second largest lubricant company in India with a market share 
of 22%. 

Silvassa Plant: Castrol India Ltd. Silvassa is situated at a green field site at Sayli - Rakholi Road, Village Sayli, Silvassa about 27 K.M. away from Vapi Railway Station and 7 K.M from Silvassa capital of Dadra & Nagar Haveli (UT). The total area of the plant is 19 acres out of which around 5 acres is utilized for gardening and plantation. The plant is capable of producing 140,000 KL per annum lubricating oil. 
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The Silvassa Manufacturing operations is certified for Quality, Environment and Occupational Health Management Systems - ISO 9001: 2000; ISO 14001:2004; OHSAS 18001: 1999.As a part of operational control in these management systems, all the legal requirements with regards to licensing, environment and safety requirements are addressed. The plant has the distinction of not having even a single incidence of days away from work for the last seven years which is more than 4 million manhours.As a part of the company requirements stringent financial controls and monitoring is in place
ENERGY CONSERVATION: BACKGROUND

Business Challenges

The year 2006 has been very difficult for the industry, with cost of raw materials seeing an unprecedented increase, in a global scenario where crude oil prices also touched an all time high. With soaring energy costs, it was necessary for the site to identify key wastages and identify improvements to sustain and reduce overall site overheads and one of the major contributors to this is energy cost. Site’s major energy drivers are power and fuel. Improving environmental performance, a key initiative taken by bp worldwide was also one of the key factors to initiate this energy conservation drive. The initiatives started in Year 2004 by formation of a team to identify

· Key areas of wastage 

· Innovative methods of conserving energy

· Alternate source of energy

The team worked extensively and chalked out an energy conservation plan for the site that was to be executed in phased manner. Some of the key outputs of these measures are 

Energy Conservation: Trends
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	Description
	Unit
	2004
	2005
	2006

	Electrical
	KW/KL
	19.76
	18.19
	16.6

	Fuel
	KL/KL
	3.7
	3.3
	3.2

	Overheads
	Rs Lakhs
	1134
	1259
	1250

	Energy Cost
	Rs Lakhs
	84.7
	106.3
	106.93

	Energy cost as % of overhead
	%
	7.5%
	8.4%
	8.4%



1.0 Rationalization of AC in admin building:

Before: Administrative building had 22.5 TR centralized Air-conditioning system. On an average daily consumption of these AC’s were 138 KWH There was a huge scope of rationalizing the AC network in view of the total occupancy and occupancy rate of this building. 

Improvements: The opportunity here was to convert centralized into split AC’s by minor modification to office layouts.

After: 0ffices were converted into independent cabins and split AC’s were provided in all cabins de-linking centralized AC. With this, if an individual is not present in office, the AC of that room can be switched off.

With above modifications site the total TR has come down from 22.5 to 9 saving 62 KWH units per day.


2.0
Energy Efficient Luminaries:

Before: Boundary wall periphery near administration building was installed with 8Nos of 1000 W halogen lamps. On an average daily consumption of units by these lights were 96 KWH (@12 hours).

Improvement: There was a scope of reduction in these units by replacing these with energy efficient metal halide luminaries.

After: Site replaced these bulbs with 250W metal halide luminaries without compromising on the overall lux level. Daily grid consumed has come down to 24 KWH


3.0 Modification of Heating system of thermic fluid line:

Before: Site converted the fuel of thermic fluid heater from Light Diesel oil to furnace oil in mid 2006. Furnace oil is thick and needs heating to make it flow to the pump. The day tank was not heated. Every day morning the boiler used to run for at least 20 minutes to stabilize because the only heat that was available was from the heater before the burner and the fuel in the inlet line was in cold condition. During the stabilization period the fuel was getting burnt but was not giving any heat value because of inadequate combustion.

Improvement: The fuel inlet pipeline was modified in such a way that the residual fuel also gets heated up in the morning.

After: The 20 minutes stabilization has come down to 15 minutes saving a 8 KL of fuel on an annual basis.

4.0 Replacement of  Pump of Drum Decanting System

Before:  One of the drum decanting system had a 5.5 KW pump. This 
pump is being used to pump a wide range of viscosity products at two different speeds through a 2 Speed Motor. A few of the products were taking longer time to pump. 
Improvement: The pump was replaced with a new vane pump with VFD Controlled motor which 
can take this wide variation of viscosity. The vane pump for the same fluid had the capacity to pump at lower speeds, which is governed by a VFD. Because of this overall KWH taken by pump per day reduced.




5.0
Reduced power consumption in cooling tower:

Before: Site has two Induced Draft cooling towers to cool cooling water. KW rating of each cooling tower fan is 11 and at a time the requirement is only for one cooling tower. On monitoring of usage, it was identified that cooling tower fan runs entire two shifts @ 15 hrs. On temperature measurement of inlet to cooling tower it was observed that temperature after 4 PM is considerably low because most of the blending operations that requires cooling is over before 4 pm. 

Improvement: It was decided to conduct trials by switching off the cooling tower after 4.00 pm. This system was monitored for a week and was not impacting the process operations.

After: Now a timer is connected to this circuit which switches off the cooling tower at 4.00 pm. With this total running hours saved is around 9 hrs


6.0 Rationalization of Plant Lighting System: 
Before: Internal Lighting load of the site: 40 KW (out of which 4.15 KW is consumed throughout the night)
Improvement: Where as external lighting load is required due to security reasons; internal plant lighting is required only on need basis. The requirement of internal plant lighting during night was required only during security beats. Based on a risk assessment, site re-designed the entire lighting switching system. In the re-designed system, a common switch was provided at the entrance of the plant. Before security person enters the plant, he switches on the entire plant internal lights. After the beat round, he switches of the lights.

After: With the above modification, the average lighting load during night has come down to 189 Units which is a saving of 24 units per day.
Lighting load before modification:   213 KWH
Lighting load after modification:  189 KWH

7.0  VFD in Cooling tower Pump

Silvassa Site has two cooling water pumps of 50 hp each and these pumps were installed in the year 1996. These pumps are used for

· Cooling of blended oil in Heat exchangers

· Blender cooling

· Compressed air cooling

· Diesel Generator engine cooling

Under normal conditions only one of the pumps is required to cater to process requirement. But it was observed that one pump is not enough when there is a requirement in family-6 blending and when Diesel generator is running. It was observed that these pump runs with delivery half throttled thus reducing the capacity. This reduced capacity was just enough for process cooling inside main plant building but was insufficient for family-6 blending and diesel generator cooling.

A vector controlled VFD was installed in Dec 2006. 


8. Installation of VFD in raw water pump

Before:  Raw water pump irrespective of the water requirement used to run continuously at full load. The motor power of raw water pump is 5.5 KW and used to take 5.5 KW under running conditions.

Improvement:  A VFD was installed which in this pump.

Result: The pump is running a reduced rpm but still catering to the water requirement of the plant without any increase in running hours. Due to reduced speed, the KW consumption has come down to 3.6 KW leading to a savings of 1.9 KW.


9.0 
Installation of switch off timer in street lights
Before:  Switching off lights after night shift was done by security. Total street light load of the site is 6 KW. Even an hour delay in switching off the light takes away 6 KWH. Invariably it was observed that the lights are switched off only by 6.30 am in spite of adequate day light.
Improvement: It was decided to install timer in street light switching circuit. The timers will switch of the street light at 5.30 am and switch on automatically at 7.30 pm.
After: With the timer, the unit consumption of the night has come down to 10 units per day

10. Installation of Auto moisture trap and drain system for Compressor:

Before: Site has one big air receiver storing compressed air. In the earlier system, the moisture from the receiver was drained manually. Irrespective of the quantity of the moisture the operator used to drain the receiver for a limited time in a limited frequency.

Improvement: An automatic trap and drain system was installed on air receiver.

After: Whenever there moisture level increases automatically valve opens and drains. There is no operator intervention and frequency of draining has reduced saving air loss.

11 Changing  Off day leading to fuel savings
Before: Silvassa site runs 6 days a week with Sunday as a holiday. For industries there was a power cut on Thursdays. On Thursday site used to run on Diesel generator. 
Improvement: Factory made a representation to GEB and after consistent persuasion the GEB rescheduled the power cut from Thursday to Sunday.

Result: With this change site now runs on grid power on Thursday. Fuel savings to the tune of 5 KL/ Month (@ 4 Thursdays in a month).

12 Alternate Low cost fuel for Thermic fluid heater
Before: Silvassa site used to run on high speed diesel @ Rs 28 per litre
Improvement: Furnace oil is cheaper by Rs 5/. In consultation with thermax and various other neighboring industries, site converted the fuel to furnace oil. Further to this, site got in touch with Reliance and came to know that they have a special furnace oil named Low sulphur furnace oil which is cheaper by Rs 9/. Without any additional modification HSD was converted to Low sulphur furnace oil.

Result: By converting to Low sulphur furnace oil site is saving around 18.96 lakhs per annum.

Gist of Projects: Savings Vs Investment
	Sr No
	Project
	Savings in Rs Lakhs
	Investment Rs Lakhs

	1
	Rationalization of air conditioners in administrative building by modification of layout of building
	0.5
	3.5

	2
	Replacement of halogen lamps with energy efficient metal halide lamps ( 8 no's of 1000W halogen with 250 W metal halide lamps)
	0.25
	0.6

	3
	Modification of heating system of furnace oil reducing fuel consumption during starting of heater
	1.4
	0.02

	4
	Replacement of Pump of drum decanting system with an energy efficient pump
	0.05
	1

	5
	Timer in cooling tower fan stopping fan during off peak hours
	0.63
	0.06

	6
	Rationalization of lighting circuit in plant. Unwanted lights can be switched off during night hours


	0.24
	0

	7
	VFD in cooling tower pump reducing KW and eliminating two pump running


	1.55
	1.25

	8
	Installation of VFD in raw water pump reducing KW of the pump


	0.24
	0.3

	9
	Installation of timer street light circuit switching off street lights automatically


	0.09
	0.03

	10
	Auto drain system for compressed air receivers eliminating manual draining


	0.15
	0.1

	11
	Changing of power cut day to Sunday after close liaison with Gujarat Electricity board reducing running hours of DG and saving fuel


	10.88
	0

	12
	Substitution of HSD with furnace oil  in thermic fluid heater 


	18.96
	0.5

	
	TOTAL
	34.94
	7.36


Health Safety and Environment


[image: image7.emf]HSE Report-06

NO Accidents

NO Harm to People 

• RAR of 0.83 

• Zero L.V. incidents

NO Damage to Environment 

ENABLERS

• Employee and contractor engagement

• GSR self audit

• CEMP

• Combined OSHA & EMS audit

• VDR Management system

• Road safety peer assist

• Mentoring of transporters

• Lead indicator tracking

• Zero Medium or Major spill  

• Minor spills down by 17%

• 265 tonnes of Carbon credit

• 3.66 Mn man-hours DAFWC free


DAFWC: Days away from work case, GSR: Golden Safety Rules

CEMP: Critical Elements Maintenance Program, VDR: Vehicle Data Report

LV: Light Vehicle
Energy Conservation  Future  Plan-2007
	Sr No
	Project
	Savings

Rs Lakhs
	Appr Investment

Rs Lakhs

	1
	Replacement of energy intensive vacuum palletizer of Line-4 with energy efficient palletizer efficient mechanical palletizer
	0.28
	3.5

	2
	Reduction of pressure setting of compressor
	0.38
	0

	3
	Reduction of running hours of bore well pump by reducing water consumption
	0.92
	3

	4
	Reduction of running hours of bore well pump by installing high level trip
	0.13
	1

	5
	Installation of energy efficient AC in control room
	0.35
	3.5

	6
	Rationalisation of AC in Supply and distribution offices and Lab
	0.27
	0.7





SPECIFIC POWER REDUCTION TREND





TOTAL FUEL CONSUMPTION TREND IN KL








ENERGY COST AS % OF MFG COST





MAJOR ENERGY CONSERVATION MEASURES IMPLEMENTED AT CASTROL SILVASSA PLANT.








Savings: 72 units per day





Savings: 62 units per day














SPECIFIC FUEL REDUCTION TREND (Total Fuel)





Savings of 8 KL of fuel per annum








Savings of 6 units per day.





Savings of 79 units per day.





Savings: 24 Units/Day








Pump taking a load of  58 amps  is now taking 45 amps: savings to the tune of Rs.89000 per annum





Earlier site used to run two pumps. Now only one pump runs. Savings to the tune of Rs. 58000 per annum








Savings of 9100 units per annum











Savings of 10 units per day





Savings of 19 units per day (@ 0.2 KW/ CFM of air)








Net Savings of  Rs.10.8 lakhs





Net Savings of Rs.18.96 lakhs
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